Small proline-rich proteins 2 are noncoordinately upregulated by IL-6/STAT3 signaling after bile duct ligation.
Small proline-rich proteins 2 (SPRR2) are coordinately expressed with other epidermal differential complex (EDC) genes in the skin. They function as crosslinking proteins that form bridges between other proteins that comprise the cornified cell envelope, which is the major barrier against the environment. IL-6 is invariably produced at sites of biliary tract injury and IL-6-deficient (IL-6(-/-)) mice show impaired barrier function after bile duct ligation (BDL). Screening microarray analysis identified noncoordinate expression of SPRR2 as a candidate gene that is: (a) expressed in biliary epithelial cells (BEC); (b) IL-6 responsive; and (c) potentially related to biliary barrier function. Therefore, we studied in detail the regulation of BEC SPRR2A expression, in vitro; and tested the hypothesis that if BEC SPRR2 expression contributes to biliary barrier function, it should be increased after BDL in IL-6-wild type (IL-6(+/+)) mice and not in IL-6(-/-) mice. In vitro studies confirmed that IL-6/gp130-signaling, mediated primarily by signal transducer and activator of transcription 3 (STAT3), stimulated noncoordinate BEC SPRR2 expression. In vivo, noncoordinate upregulation of BEC SPRR2 expression after BDL was seen in the IL-6(+/+) mice and was unrelated to squamous metaplasia. IL-6(-/-) mice showed deficient BEC SPRR2 expression after BDL associated with impaired barrier function, as evidenced by smaller diameters of obstructed ducts, decreased bile volume, and an inability to form 'white bile' compared to IL-6(+/+) mice at 12 weeks after BDL. IL-6 replacement therapy reversed the barrier defect in IL-6(-/-) mice after BDL, coincident with recovery of SPRR2A expression. SPRR2 in diseased mouse and human liver localized subjacent to the apical plasma membrane of BEC lining bile ducts, but was more diffusely expressed throughout the cytoplasm of cholangioles. In conclusion, BEC IL-6/gp130/STAT3 signaling noncoordinately upregulates BEC SPRR2 that appears to contribute to modification of the biliary barrier under conditions of stress.